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when required, bat should be provided with a simple, reliable
fastener to keep it from tipping unexpectedly. Where several cars
are to be fastened together, swivelled couplings are desirable.
When endless haulage up a steep incline is necessary, small
oblong wooden or steel wagons, each holding about 8 cu. ft., are
very satisfactory. These are run into a tipping frame, and so are
emptied quite as easily as when tipping wagons are used, whilst the
cost of plain wagons and a tipping frame is much less than that of
the tipping wagons. Unfortunately, tipping frames can only be
used where the material has to fall to a lower level than the track,
whereas side-tipping wagons of the type illustrated (Fig. 47) can
tip on to the level of the track.
Small wagons distribute the load more uniformly on an endless
rope or chain, and they feed the crushers or other machinery much
more regularly than a smaller number of larger wagons, and so
effect a saving in power as compared with large wagons. They are
also easier for the men to handle at the quarry or in the mine.
In cases where the material might be stained by rust from steel
or iron cars, wooden bodies mounted on steel frames may be used.
Wooden cars should be built of well-seasoned oak, solidly braced
and bolted, not nailed. They should be so constructed that any
part can be removed without damaging the remainder. The iron
or steel framework should be stout and the wheels heavy and sound.
It is a great advantage if the cars are fitted with ball-bearings and
self-oiling boxes.
The bearings used in cars are of great importance, as upon them
the ease or otherwise of the traction chiefly depends. There is a
considerable difference of opinion as to which form of bearing is
best, but there can be little doubt that ball- or roller-bearings, when
well cased and properly looked after, afford the easiest running
of cars, though they are more costly in the first place. Quarry
managers who have sufficient foresight to recognise that easy-running
cars do more work and require less traction, almost invariably use
cars with ball- or roller-bearings. In each of these forms, the axle
is surrounded by a ring of steel balls or rollers, working in an outer
steel ring which forms the lining of the " box " of the bearing.
There are various types of ball-bearings on the market, and the
builders of cars will fit such bearings on to any car, if required to
do so. The first cost of the car is of less importance than is
commonly supposed, as cheapness usually means sacrifice of one or
other desirable quality, chiefly low power to propel the car and
rapid transport.
If the track crosses the public road, it is desirable to have some
form of brake attached to the wagon, or, in the case of pony-drawn
tubs, the pony should be fitted into fixed shafts and not in the
usual loose chain traces. Eor tracks entirely on the works, a brake
is not quite so necessary, though still desirable.
Where the wagons have to be used on an incline of 1 in 2, they
are liable to fall over, and cannot be filled without some of the